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Project Title: Molecular Dynamics Investigation Russian Institute: Russian Federal Nuclear Centre-Institute of Technical Physics (RFNC-VNIITF)
Brief Description:
Developing a sophisticated theory to understand the electronic structure of 5f-metals is a great challenge to solid state physics. Complicated electronic structures of 5f-metals make their properties strongly sensitive to small energy changes produced by the addition of a small amount of alloy, impurities, or crystal structure defects caused by irradiation. A theoretical material science technique applicable to investigate these effects is atomistic simulation using Classical Molecular Dynamics (CMD). In contrast to ab initio techniques, CMD may include several million particles, so that there is a possibility of direct simulation of very low concentration impurities and defects (as well as phenomena such as plasticity and polymorphous transitions) under given conditions.
Purpose of work:
Our goal is to develop theoretical models to understand and predict changes in materials properties of actinides caused by self-irradiation. Theoretical part. RDV cluster calculations of the electronic configuration of fcc plutonium metal. RDV investigations of: (1) the fully relativistic electronic and chemical bonding structures as well as the electronic configuration in plutonium dimer; (2) the chemical bonding structure and atomic orbital populations for the central Pu atom in a Pu19 cluster with geometry and boundary conditions corresponding to the fcc Pu lattice, and; (3) the electronic structure of large Pu79 and Pu201 clusters with crystal-lattice boundary conditions.
Publications
Experimental part. Development of experimental facilities for basic research of actinides: installation of X-ray powder diffractometer with imaging plate detector and diamond anvil cell, calibration and test experiments.
